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INTRODUGTION

Uranium in the eastern Ufited States is mor& abundant than
previously believed. This teport, which dé&8ls with uranium
occurrences in non-sedimentdfy rocks, was prepéf#d as one of the
preliminary steps in the& Uu.S. ueological Survey’s program to
evaluate the uranium resoufrces of the eastefn United States.
Future work in the program will entail détailea mapping and
petrological, chemical, #fid geophysical studi#% in the areas of
the more promising uranium occurrences. That work should result
in the delineation of favorable target areag; and the definition
of geological and possibly geochemical environments that are
favorable for exploration.

This report summarizes in 17 tables the available data on
uranium occurrences in igneous and metamorphic rocks east of the
Mississippi River. The word occurrence as used here indicates
any showing, however 1large or small, of primary or secondary
uranium minerals., Excluded from the tabulation are those rocks
that have report& chemical or equivalent U308 values of less
than 0.001 percent. The tables describe the occurrences by name,
mineralogy, host, and location. Where appropriate, comments are
also included. Directions to various properties are as specific
as possible without a field check; some of the data used to
construct those directions were collected prior to 1960 and may
not reflect existing roads and landmarks. Figures 2 through 23,
scaled at 1:1,000,0C00, can be used as overlays to the U.S.G.S.
indices for topographic maps. If the reader knows of omissions
in the tables we would appreciate being informed of them.

Analysis of the data presented in figures 1 through 23 and
tables 1 through 17 suggests that there have been at least twe
major episodes of wuranium deposition in the eastern United
States. In the Precambrian there were apparently five major loci
for the introduction and/or dispersion of uranium: northwestern
Michigan, northwestern North Carolina; a belt extending from
eastern Pennsylvania, across northern New Jersey, to southeastern
New York; the northwestern Adirondack Mountains, New York; and
the southern Green Mountains, Vermont. During the Jurassic, thd
White Mountain plutonic series of New England apparently was the
source of uranium in that area and provided several loci for its
dispersion. A possible third episode of deposition may be
related to the several periods of plutonism immediately
preceeding the Devonian and ending with the closing of that
Period. These times and loci of uranium enrichment should serve
as a starting point for exploration.

There are three principal processes that apparently operated
to cause the dispersion and/or localization of wuranium:
metamorphism, plutonism and weathering. These processes formed
four broadly defined genetic types of deposits: metamorphic
(both regional and contact), igneous, hypogene, and supergene.
The classification of any given occurrence is at best difficult
and in this report has not been attempted. However, there are in
the East representatives of all four types. Exploration will be
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Figure 1. Uranium occurrences in non-sedimentary rocks of eastern United States
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greatly aided -througr the recognition of the genetic type of
deposit being sought. The criteria for the recognition of and
exploration for hypogene and supergene deposits are relatively
well known, but those criteria for igneous and metamorphic
deposits are poorly defined, In addition to knowing a region’s
tectonic and thermal history the following kinds of data are
useful din recognizing potentially uraniferous igneous terrains:
igneous rock composition (late-stage differentiates with high
values of silica, aluminum, and potassium seem to be favorable
$argets), type of host rock (the magma and associated possibly
uraniferous fluids must be contained by the host), mode and depth
of emplacement, and local tectonics at the time of emplacement
and erystallization. Theoretical, experimental, and emperical
data relating to metamorphic deposits are very scarce.
Exploration of a metamorphic terrain might proceed from the
determination of -pre-metamorphic stratigraphy and the
ddentification of possible pre-metamorphic sedimentary and
igneous deposits or zones that may have had low-grade
eoncentrations of uranium. The physical and chemical conditions
leading to wranium movement and concentration during metamorphism
have yet to be defined. The potential for metamorphic uranium
deposits, especially in the Precambrian terrains, is probably
greater than for any other non-sedimentary type of uranium
deposit in the eastern United States.
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Figure 9. Uranium occurrences in non-sedimentary rocks of western Massachujet
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Figure 11.-Uranium occurrences in non-sedimentary rocks of New Hampshire. :
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Figure 13. Uranium occurrences in non-sedimentary rocks of northeastern New York
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Figure 21.-Uranium occurrences in non-sedimentary rocks of Vermont.
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Figure 22. Uranium occurrences in non-sedimentary rocks of southwest Virgini“i
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Table 18--Selected references arranged according to State

Alabama Butler and Chesterman,1945; Gableman, 1968;
Johnson, 1953; SINB, 1969; Stow, 1955a; USAEC
RME~-4104, 156&a.

Connecticut Butler and others, 1962; Cameron and others, 1945;
Comstock, 1880; Foye, 1922; Gableman, 1968;
Hess and others, 1942, Ingerson, 1938; Jannuzzi, 1959;
McKeown, 1951; Popenoe, 1946a, 1946b, 1966;
Rice and Foye, 1927; Schairer,1931; Shainin, 1946;
Shannon, 1920; USAEC RME-4106,1969; Zietz, 1974

Georgia Butler and Chesterman, 1945; Butler and others, 1962;
Furcron, 1955; Gableman, 1968;
Heinrich and others,1953; Hurst and Otwell, 1964;
Johnson, 1953; SINB, 1969; Stow 1955a, USAEC
RME-4104, 1968a; Walker and Osterwald, 1963

Maine Bastin, 1911; Cameron and others, 1954; Dana, 1886;
Emmons, 1910; Gableman, 1968; Hess and others, 1943;
Klemic, 1954; McKeown and Klemic, 1953b, 1953c;
Morrell, 19586; Morrell and Hinckly, 1959;
Nelson and Narten, 1951; Shainin and Dellwig, 1954;
Smith and Maslowski, 1937; USAEC RME-4106, 1969;
Winteringham, 1955

Maryland Blanchett, 1966a, 1966b, 1966c, 1966d;
Bromery and others, 1964; Gableman, 1968;
Neuschel, 1965; Ostrihder and Price, 1940;
Pearre and Heyl, 1960; Shannon, 1926; SINB, 1969; USAEC
RME-4103, 1968

Massachusetts Billings, 1941; Billings and Wolfe, 1944; Clapp, 1921;
Emerson, 1895, 1917; Hess and others, 19U43;
Hitchen, 1935; Johnson, 1951; Julien, 1878;
Popenoe, 196ba, 196u4b, 1966;Richmond, 1937; USAEC
RME-~-4106, 1969

Michigan Butler and others, 1962; Gableman, 1968;
James and others, 1968; USAEC RME-150, 1968b;
Vickers, 1953a, 1954a, 1954b, 1955, 1956a, 1956b;
Walker and Osterwald, 1963; White, 1950
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Table 18--Selected references arranged according to State--Continued

New Hampshire Adams, 1962; Brimhall and Adams, 1969;
Butler, 1956, 1957, 1961; Butler and Byers, 1975;
Cameron and others, 1954; Chapman, 1953; Emmons, 1910;
Lyons and Larsen, 1958; McKeown, 1951; Megathlin, 1928;
Meyers, 1941; Page and Larrabee, 1962; Phair, 1956;
Popenoe, 1964a, 1964b; Reskovac and Trundle, 1967;
Shaub, 1937, 1938; Shortle, 1936; Verrow, 1941

New Jersey Boynton and others, 1966; Butler and others, 1962;
Gableman, 1968; Haji-Vassilow and others, 1974;
Klemic, 1954; Mckeown and Klemic, 1953a, 1953b, 1953c;
Sims, 1958; Stewart, 1951; USAEC KME-4106, 1969;
Walker and Osterwald, 1963; Walthier, 1955;
Wilkerson, 1958; Wood, 1967

New York Bannerman, 1972; Bodelson, 1G48;
‘Butler and others, 1962; Eng. and Min. Jour., 1957;
Gableman, 1968; Howard Univ., 1974; Januzzi, 1959;
Klemic, 1954; Klemic and others, 1959b;
Luedke and others, 1959; McKeown, 1951,1954;
McKeown and Klemic, 1953a, 1953b, 1953c, 1956;
Narten and Mckeown, 1952; Popenoe, 1964a, 1964b, 1966;
Prucha, 1955; Rowley, 1960, 1962; Schreiber, 1958;
Shaub, 1940; USAEC RME-4106, 1969;
Walker and Osterwald, 1963; Walthier, 1955; Zodac, 1939

North Carolina Bryant and Reed, 1966, 1970;
Butler and Chesterman, 1945; Butler and others, 1962;
Butler and Stansfield, 1968; Conley, 1958;
Councill, 1955; Epps and Castain, 1971; Gableman, 1958;
Griffitts and others, 1953; Johnson, 1953;
Murdock, 1950; Olson, 1944, 1952; Oriel, 1950;
Qverstreet and others, 1960, 1962; Parker, 1952;
Reed, 1964; Slaughter and Clabaugh, 1944; SINB, 1969;
Stow, 1955a; USAEC RME-4105, 196&d;
Walker ang Qsterwald, 1963, Walthier, 1955

Pennsylvania Bolger, 1955; Butler and others, 1962; Gableman, 1968;
Gottfried, t959a, Klemic, 1954; McCauley, 1961;
McKeown, 1954; McKeown and Klemic, 1953a, 1953b, 1953c;
Montgomery, 1957, 1969; Pearre and Heyl, 1960;
Stewart, 195t; USAEC RME-4103, 1968¢c;
Walker and Qsterwald, 1963; Walthier, 1953;
Wells and qthers, 1933

Rhode Island Emerson, 1917; McKeown, 1951;
Ropenoe, 1964a, 1964b, 1966; Smith and Cisney, 1956
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Table 18--Selected réferences arranged according to State--Continued

South Carolina Heron and Johnson, 1969; Johnson, 1953;
Overstreet and others, 1960; SINB, 1969; Stow, 1955a;
USAEC RMe-4305, 1968

Tennessee Butler and others, 1962; Butler and Stansfield, 1968;
Gableman, 1968; Johnson, 1953; SINB, 1969; Stow, 1955a;
USAEC RME-4104, 1068s; Walker and Osterwald, 1963

Vermont Albee, 1957; Butler and others, 1962;
Cameron and others, 1954; Gableman, 1966; Grant, 1968;
McKeown, 1951; Morrill and Chaffee, 1964;
Popenoe, 1964a, 1964b; Stone and Dennis, 1964; USAEC
RME-4105, 1969; Walker and Osterwald, 1963;
White and others, 1946

Virginia Blanchett and others, 1966c,d; Dietrich, 1953;
Epps and Costain, 1971; Gableman, 1968; Gottfried, 1959b;
Griffits and others, i953; Johnson, 1953; Larsen, 1959;
Neuschel, 1965; Pegau, 1928; SINB,1969; Stow, 1955, a,b;
USAEC-RME-4104,1968a
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